look out for the patterns and changes in the industry environment as a way to gather information which help them in the decision making process (Johnson et al., 2008; Grant, 2008; Wheelen & Hunger, 2008; Thompson et al., 2009; David, 2009) . The configuration of the macro-environment within it an industry or sector is embedded is a dynamic process once it may be the outcome of interactions between a wide range of stakeholders, mainly policy makers, scientists and journalists, along the public (society) and the industry actors. As a new field of interest and investments, the liquid biofuels sector demands for a set of particular public policies to regulate, to create incentives and/or to put some restrictions on it. In such case, the Brazilian government may play an important role in framing the liquid biofuels picture (Talamini & Dewes, 2009 ). On the other side, the scientific knowledge and scientists can bring in some influence on the macro-environment configuration interacting with policy-makers, journalists and society (Jasanoff, 1987; Sabatier, 1991; IPCC, 2004; Kalil, 2006; Nature, 2007) . Journalists, on the other hand, may have a powerful ascendance on society and/or policy makers so that they can be able to lead a new frame for liquid biofuels (Gamson & Modigliani, 1989; Strömberg, 2001 Strömberg, , 2004 Moirand, 2003; Kim, 2007) . Taking into account that, firstly, the Brazilian liquid biofuels industry has been attracting investments once the production and use of such kind of energy seems to be in expansion; and, secondly, scanning the macro-environment within the liquid biofuels industry is embedded could be relevant for decision makers as well as for scientists, journalists and policy makers, this chapter aims to answer the following questions: under which dimensions scientists, journalists and policy makers have configured the macroenvironment for liquid biofuels in Brazil? Are the Brazilian public policies for liquid biofuels more science-based or mass media-based? How investments and liquid biofuels production in Brazil do react to the agenda of mass media, science and government? The main goal of this chapter is to identify the dimensions under which Brazilian scientists, journalists and policy makers have configured the macro-environment for liquid biofuels, correlating it with the investments (production) done in this industry.
Strategic planning and the macro-environmental scanning
In their widely-used book on strategic management, Johnson et al. (2008) identify the presence of three basic and required core elements for the strategic planning process: strategic position, strategic choice and strategy into action. The first core element concerns the evaluation of impacts of the external environment, internal resources and competences of firms, and expectation and stakes of interest groups on the strategy to be adopted. The analysis of the environment in which the organization is located is actually the first step of strategic planning for all reputed writers of strategy-handbooks, like Grant (2008) , Wheelen & Hunger (2008) , Thompson et al. (2009) , David (2009) , and Leidecker & Bruno (1984) . This prioritizing of the environment in strategic analysis goes back to Dill (1958) . In his study, the author stated that the influences of the restrictions imposed by the environment were essential for the science of management, since the behavior of firms depend on autonomous environmental circumstances in which the firms are located, and how these are interpreted and turned into action by managers. Likewise, Terry (1977) states that the environment is the prime determinant of the form and behavior of an organization. Although criticized by adherents of the resource-based view in management (e.g. Rumelt, 1991 , Barney & Hesterly, 2008 the environment is still the starting-point in almost all strategic planning.
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But what is the environment? What are the variables that compose it? A widely accepted definition in the literature is that one proposed by Hall (2004) , for whom the environment represents all those elements existing beyond the limits of the organization that may influence, directly or indirectly, the organization. In the management field, Thomas (1974) comments that the term environment should be understood as in the open systems approach. According to the writer, one should attach great importance to the idea that, since organizations exist in a dynamic environment, their resources are strongly affected by the forces of this environment. As for the variables that make up a certain environment, it is necessary to identify which environment level is being analyzed. Thomas (1974) , and in a similar manner Leidecker & Bruno (1984) , proposes three different environment levels: general environment, operational environment and internal environment. In other words, the environment of a firm is made up of layers ranging from generic to specific. The general environment is made up of social, political, regulatory, economic and technological conditions existing in a national or global context. With the purpose of utilizing macro-environment analysis for strategic planning, the variables found at the level of the general environment are usually grouped in factors or dimensions. When defining which dimensions or factors make up the general macroenvironment, some writers use additional or supplementary dimensions to those originally proposed by Thomas (1974) . A summary of the macro-environmental dimensions used by some writers is presented in Table 1 . As a conclusion about the dimensions that make up a given macro-environment, it could be said that a single or preferred set of dimensions does not exist. The variety and number of dimensions seem to depend on the line of business of a certain industry. However, a specific set of dimensions is found to be recurring among the consulted writers: the dimensions represented by the PESTEL acronym (see Table 1 ), as proposed by Walsh (2005) and Johnson et al. (2008) , seem to cover most classifications of a macro-environment. We adopt this standard. Following the determination of the concept and dimensions that make up the macroenvironment of firms, it should next be understood how the macro-environment investigation process for the preparation of the strategic planning is carried out. Ginter & Duncan (1990) and Ginter et al. (1992) state that the macro-environmental analysis process is made up of four interrelated activities: a. Scanning -scanning the macro-environment means to investigate the threat signals and possible opportunities that may affect the business; b. Monitoring -the activity of monitoring the macro-environment is associated to the process of tracing the issues identified in the investigation process; c. Forecasting -it is the process of estimating forecasts of directions, scope, speed and intensity of environmental changes on a plausible basis; and, d. Assessment -the process of assessing the projected trends for the organization in terms of its relationship with the external environment. These steps are also present in the strategic planning model proposed by Bates (1985) 1 . Based on these four steps in the macro-environmental analysis, it can be concluded that the scanning process is the first step and one of the main elements of strategic planning. This paper focuses on this scanning of the macro-environment. Therefore, it is important to
Writers
Macro-environment Dimensions Thomas (1974) Social, Political, Regulatory, Economic and Technological Fahey & King (1977) Economic, Political, Regulatory, Social, Cultural, Technological, Energy, Marketing/Industrial and Financial Preble et al. (1985) Legal, Economic, Political, Competitive, Technological and Cultural Ginter et al. (1991) Economic, Political, Social, Technological and Regional Costa (1995) Political, Economic, Social and Technological -PEST By studying the strategic planning processes, the first conclusion one reaches is that there are different levels for the deployment of scanning techniques by firms, and even the intensity of use by the same firm may vary over time (Fahey & King, 1977; Fahey et al., 1981; Stubbart, 1982) . However, in an environment marked by speed and intensity of changes, macro-environmental scanning is highly recommended to monitoring the strategy of firms. Costa (1995) highlights some of the reasons why the deployment of a systematized analysis of the environment of the organization is relevant. In its essence, 'scanning' is a process based on the search and treatment of information on a certain macro-environment. Ginter et al. (1992) illustrate clearly how the macro-environment scanning process captures and treats information. Figure 1 shows that, before scanning, the various pieces of information about the general macro-environment and the specific sectors of environment are dispersed. Although the information may be available, the identification of any pattern turns out to be a daunting task. After the scanning process, the result is a set of categorized, organized, accumulated and assessed information. The illustration demonstrates that scanning is a sorting filter for the pieces of information accessed by the firms or industry, so that, after its application, the macro-environmental patterns may be identified and assessed. What are the different information's sources used for the purpose of the macro-environment scanning process? Figure 1 shows that information is the raw material which feeds the monitoring process. By analyzing different studies in this field, it was possible to detect the presence of two information sources: company internal and external, which in turn can be subdivided into: personal and impersonal sources. The studies of Keegan (1974) , Ginter & Duncan (1990) , Ngamkroeckjoti & Johri (2000) and Jogaratnam & Law (2006) show that the main information sources are still the people inside or outside the organizations. However, evidently more recent studies in the scanning field have drawn the attention to the importance of the World Wide Web as an information source. The Internet has promoted a significant growth in the information volume available for decision-taking. Auster & Choo (1993 , 1994 , Choo (1994 Choo ( , 1999 , Liu (1998) , Liu et al. (2000) and Decker et al. Ginter et al. (1992, p. 255) If on the one hand access to information was made easier, we find that, on the other hand, there is the difficulty of analyzing such a large volume of data and information so as to extract the essential elements for planning the organizations' activities. The solution to this problem seems to be the combination of: (i) the theory and concept of scanning the macroenvironment; and (ii) new information technologies (ITs) developed for electronic data treatment so as to extract a reduced and structured set of pieces of information. The studies of Liu (1998) , Myers (1999) , Wei & Lee (2004) , Decker et al. (2005) , Aasheim & Koheler (2006) are examples that the electronic 'scanning' of macro-environmental dimensions tends to be a powerful tool to better understand the current global environment, where information is in abundance, and in digital form. Within the set of new techniques and technologies for macro-environmental scanning, the use of Text Mining is being discussed and presented as one of the intelligent techniques for the treatment of a large amount of information. In his book on this topic, Halliman (2001) discussed the use of Data Mining in depth and shows practical applications both to determine macro-environmental forces and to analyze scenarios. We will take up Data Mining, in line with Halliman (2001) and Lau et al. (2005) who used Text Mining as an analysis tool to identify macro-environmental dimensions associated to the business environment in the communication and hotel industries.
Method and procedures
The research method used in this research was based on the documental analysis of scientific articles published by Brazilian scientists, of mass media news and of official documents of Brazilian government. Karanikas & Theodoulidis (2002) (Halliman, 2001) . The procedures adopted for text mining were followed by a composition of phases, which came from the studies of Liddy (2000), Karanikas & Theodoulidis (2002 ), El Wakil (2002 , Silva et al. (2004) e Hippner & Rentzmann (2006) . The selection of scientific papers, mass media news and governmental documents was made based on a key-words list, representative of the research object "liquid biofuels", both in English and Portuguese language, given the frequency in which these key-words have occurred in the literature on the issues related to bioenergy, bioeconomy, and biofuels. Accessing the archives of such newspapers and by using the searching engine available in both newspapers, the news were retrieved and collected. The governmental documents were searched in the Brazilian government official web pages, from the Brazilian Government official website (www.brasil.gov.br). After that, all the web pages of the Ministries, Federal Offices and Autarchies were consulted using the browser on these pages and the documents were identified and downloaded. It is important to highlight that the governmental information which appeared in the "Press Room", available on most of the web pages accessed, were excluded as a way to distinguish official public policies and program from political discourse. The search and collection of the textual documents from science, mass media, and government and the preliminary construction of the text-base had started on the first week of February 2007 and was concluded on the last week of following July. To analyze the performance of scientists, journalists and policy-makers along the time documents were collected within the timeframe 1997-2006. At the end of the browsing process, 219 scientific papers with at least one of authors from Brazilian scientific institutions, 4,121 mass media news, and 673 official documents of the Brazilian government were collected and archived into the text-base. In the next phase, the electronic content of the documents were uploaded to a database built up with the help of QDA Miner ® software, which prepares the documents for the text mining process. As the QDA Miner ® software utilizes the *.RTF (Rich Text Format) extension to build its textual basis, 12 scientific articles and 49 governmental documents were lost because their .PDF files were protected or blocked. Then, the final set of the database were formed by 207 scientific papers, 4,121 mass media news, and 624 governmental documents.
To extract the knowledge from documents it was necessary to build an analytical structure able to extract the relevant information, because it was not found in the literature any methodology suitable to this purpose. Lists of appropriate key-words are frequently used, as can be seen in Vincent (2006) , Crawley (2007) e Singh et al. (2007) . In this direction, the first step to construct a specific structure to reach the proposed objectives was the definition of the macro-environmental dimensions to be used in this study. Accordingly to the literature about the macro-environment analysis, the most frequently used dimensions are (Walsh, 2005; Johnson et al., 2008) . The number of dimensions and its label change from one study to another, depending upon the specific interest of the study, the environment and/or the activity researched, allowing some flexibility. For this study, nine dimensions were used, namely: Agronomical, Environmental, Cultural, Economical, Geopolitical, Legal, Political, Social, and Technological. After the setting of the macro-environment dimensions, steps were carried out aiming at identifying the key-words which represent each dimension respectively, called here and onward "dimension-words" or shortly "d-words". The "d-words" are those relevant terms, which better discriminate a specific macro-environmental dimension. Therefore, nine different sets of "d-words" have been defined. The respective sets of "d-words" for each dimension were defined from the TF*IDF 2 index relevant to the words which occur in scientific texts published in journals specialized in the area of knowledge close related to the respective macro-environmental dimension. The number of "d-words" for each dimension was defined by using the percentile measure, selecting the "d-words" that quantitatively better discriminated each dimension. The average number of words selected was 14 "dwords" for each dimension. As low consistent, when single "d-words" were found in two or more dimensions, additional rules were added to the analytical structure for the knowledge extraction. The added rules took into account the simultaneous occurrence of defined terms in a same document. For the rules definition, the Jaccard's Coefficient was used (Chung & Lee, 2001) . The text mining was done using the textual basis in electronic format and the analytical structure for the knowledge extraction was made out of the macro-environmental dimensions and their respective "d-words". Using the WordStat module from the SIMStat ® software it was possible to determine the frequency of each "d-word" in each set of documents and thereafter the frequency of use of the different macro-environmental frames by science, mass media, and government for liquid biofuels. Absolute and relative frequencies of macro-environmental dimensions counted from documents by text mining were the main source of data. Data about ethanol and biodiesel production used in the analysis were mainly obtained from National Petroleum Agency -ANP. Cluster analysis using Jaccard's coefficient of agglomeration order was applied in analyzing the discourse in documents, paragraphs, and sentences. Granger causality tests were carried out to investigate how ethanol production reacts to scientific publication, mass media news, governmental documents, and the configuration of macro-environment as done by scientists, journalists, and policy-makers.
Results
This section is splitted up into three main sub-sections. The first one is dedicated to present and analyze the evolution of liquid biofuels industry along the last fifteen years, mainly how ethanol and biodiesel production increased (and also decreased) in response to internal and external phenomena. In the second sub-section, data on how Brazilian scientists, journalists and policy-makers have configured the macro-environment for liquid biofuels along the time are presented. Finally, in the third sub-section the results on how science', mass media' and government's agenda regarding liquid biofuels are correlated to the performance of liquid biofuels industry in Brazil.
Investments and liquid biofuels production
The ethanol is a relative well established market in Brazil since the National Program of Alcohol (Proálcool) was launched at the middle of 1970s. The Proálcool emerged as a series of governmental incentives for ethanol production and consumption. Such public policies were based on the perspective that ethanol could be an interesting and successful alternative for the raising in petroleum prices at international market. For almost two decades the ethanol production was supported by public policies which made compulsory the use o ethanol blended in gasoline, since there were no vehicles equipped with engine powered exclusively by ethanol. The public policies were also the main driver of changing in auto industry. The manufacture of vehicles with engines able to run exclusively on ethanol gave new impetus to Proálcool.
Step by step the ethanol market has becoming a less government regulated market and more a price regulated market. As such, the ethanol supply and demand were affected by a set of variables and balance changed frequently. At the end of 1990s the ethanol market was in decline, as proved by data shown in The perspectives for ethanol market became better and the ethanol industry responded promptly. The sector reacted positively and new investments were done. New plants were installed and production capacity was expanded. During the 2000s years the production increased in almost all. From 2000 to 2008, the ethanol production increased from 10,7 billion liters to more than 27,1 billion liters, an increase rate higher than 150%. The decrease in ethanol production from 2008 to 2009 can be seen as an occasional phenomenon. For the future, the prospective scenarios are favorable to Brazilian ethanol market. Brazil has a costbased competitive fuel produced mainly from sugarcane, a culture well adapted to soil and climatic conditions of major agricultural regions of the country and where there is still land to be used for agriculture purposes. The increasing demand for energy (renewable sources of energy also) around the globe may drive Brazil as an important global ethanol exporter. Taking into account the recent performance of Brazilian economy and the real increases of people income, the FFV's sales tend to grow even more demanding for more ethanol or blended gasoline/ethanol fuel. If the Brazilian market for ethanol is already established to another liquid biofuel the things are still under development. The history's timeline of biodiesel is short in Brazil. The biodiesel production and consumption emerged from worldwide tendency of searching for renewable and clean sources of energy at the end of 1990's and beginning 2000's. Before 2000 the biodiesel industry was only a few experimental plants. As occurred with ethanol in years before, the biodiesel sector has changed its future from a set of public policies. Two major programs from Brazilian government were launched about 2005: the National Plan of Agroenergy and the National Program for Production and Use of Biodiesel. The National Plan of Agroenergy established objectives and goals for the agroenergy sector as a whole, while the National Program for Production and Use of Biodiesel defined the set of incentive policies to expand production and consumption of biodiesel. Following some lines of the past experience of Proálcool, the Brazilian government made mandatory the addition of biodiesel into the diesel fuel. At the beginning, was mandatory a blended fuel called B2 (2% of biodiesel added to diesel). Since 2010 the B5 is the mandatory blending. In the government of President Lula's view, the biodiesel could be also used as a "social fuel", promoting the social and economic inclusion of small farmers as raw material suppliers. The governmental support to biodiesel sector, via public policies, sounded well among investors, as shows From 2005 to 2010, the number of plants processing biodiesel (B100) grew from eight to sixty-eight, a growth rate of 750%. In the same period, the nominal capacity of producing B100 biodiesel grew more than 7,000%, jumping from just 85 million liters in 2005 to more than six billion liters in 2010. With the enlargement of biodiesel market by increasing mandatory blends (B2, B3, B4 and B5), the production also grew tremendously at the same time period. The future for biodiesel in Brazil is promising. Brazilian government has signalled it will raise levels of addition of biodiesel to diesel in the near future, generating a growth in demand for biodiesel. New biodiesel plants are in construction and the production can be doubled just with the nominal capacity currently installed. Research and technology development are being in course to improve the biodiesel industry competencies and productivity. New crops which can be used as raw material are studied and new production processes are continuously incorporated. The natural conditions presents in Brazil may lead the country to also be an exporter of biodiesel. Summarizing, the market for two major liquid biofuels (ethanol and biodiesel) in Brazil have been affected by a set of phenomena. Economical and geopolitical events, like the price oil crisis and the power of the main petroleum producers; environmental issues, like global warming; social action, as the inclusion of small farmers; agronomic developments, like the adaptation of crops to the soil and climatic condition; cultural events, like decision-taking process of investors based on government signals and incentives; legal issues, like the official decrees defining the level of biofuels to be blended with fossil fuels; technological advances, like in the auto industry with the production of FFV. However, none of those dimensions was more important to the development of the market for liquid biofuels in Brazil than the political one. Policy-makers and the public policies proposed by them were decisive along the time and cannot be considered as incorrect to reserve to the Brazilian government the central role in such journey. At the same time, we cannot ignore the particular role of science and mass media in framing and configuring the macroenvironment for liquid biofuels.
The macro-environment for liquid biofuels: science, mass media and government
In this section, the results on how the macro-environment for liquid biofuels has been configured by Brazilian scientists, journalists and policy-makers are presented and discussed. At first, we will present and discuss the results from Brazilian science. As shown in Table 4 Table 4 . Macro-environment configuration for liquid biofuels by Brazilian scientists To better understand how Brazilian scientists have been using the set of dimensions in configuring the macro-environment for liquid biofuels an additional analysis of documents content was carried out. At this point, we were interested in identifying what are the main dimensions used in a conjoint way to compose the scientists' discourse. The mining process from scientific documents allow us group the macro-environmental dimension in clusters according its co-occurrence in three different levels of analysis: in a same document (a), in a same paragraph (b), and in a same sentence (c), as can be seen in Figure 2 . Taking the documents as units of analysis (Fig. 2, a) and clustering the macro-environmental dimensions in seven clusters, results show that the most frequently co-occurrence in Brazilian science discourse are shown by the topics related to agronomical and technological aspects of liquid biofuels production and consumption. Such aspects of liquid biofuels are followed by environmental matters. Departing from a more general (Fig. 2, "a", document) to a more specific level (Fig. 2, " b", paragraph and "c", sentence) of content analysis in scientific publications it is possible to identify what issues are highlighted by the scientists when reporting their studies and research on liquid biofuels. Thus, when two dimensions appear together in sentences of scientific documents, one can assume that the relationship between these two aspects of macro-environment are more revealing of the scientific approach than when such dimensions occur only at the document level. Although some minor changes can be perceived at a paragraph level, it is important to note what the configuration of a six-clusters analysis at sentences level revealed. In such case, it is possible to identify three main clusters: agronomical and environmental; political and legal; and, economical and technological. The findings reveal that Brazilian scientists are interested in agronomical, technological and environmental issues at a general approach, but to develop the knowledge on liquid biofuels they need to put particular emphasis on agronomicalenvironmental, political-legal, and economical-technological aspects. The second group of stakeholders to be analyzed is composed by Brazilian journalists. As well established in the literature, the mass media plays an important role both in disseminating the knowledge produced by science, both to the lay public and to policymakers, as in the discussion of relevant topics on public policies. As the liquid biofuels is a relative emerging sector which needs an intermediation between scientists, policy-makers and the lay public, and the mass media can properly performs this role, it is interesting to investigate how the macro-environment for liquid biofuels have been configured by Brazilian journalists along the time. Compared to science, the macro-environmental configuration done by mass media is more stable. There is not much change between the most frequently used dimensions during the time. In general, Brazilian journalists have focused on four main dimensions when framing liquid biofuels: economical, technological, political and geopolitical (see Table 5 ). The agronomical and environmental dimensions have occurred in an intermediate frequency level, while cultural, social and legal can be considered as irrelevant for journalists regarding its low level of occurrence in the mass media news. Despite the journalists present a more uniform framing of liquid biofuels over time, based on four main dimensions, trend analysis shows that those dimensions that were most www.intechopen.com
The Macro-Environment for Liquid Biofuels in the Brazilian Science, Mass Media and Public Policies 213 frequently used have a trend of declining its relative importance in setting the macroenvironment. In this direction, the geopolitical issues related to liquid biofuels have gained importance in the journalists' agenda, mainly from 2000 on. Other aspects of liquid biofuels production that journalists have driven an increasing attention at are those related to agronomical dimension, followed by technological matters. On the other side, economical, political and environmental issues are losing relative importance in setting the macroenvironment made by journalists. Table 5 . Macro-environment configuration for liquid biofuels by Brazilian journalists Following the same analysis as done in scientific publications, also in mass media news further analysis is relevant to identify the discourse composition made by Brazilian journalists when publishing news on liquid biofuels. In Figure 3 are presented the results of clustering analysis taking into account the documents (a), paragraphs (b), and sentences (c) as units of analysis. The meaning and interpretation of these results have been discussed previously. As can be seen in Figure 3 ("a" and "b") there are no significant differences in the clusters when compared "documents" and "paragraphs". In both cases, the findings suggest that there are two main groups of mass media news. The most relevant is the group of mass media news that drives attention to a composition of political and geopolitical aspects of liquid biofuels sector. In the second group remains those news in which journalists have driven attention on economical and technological issues of liquid biofuels market. As deeper the analysis goes, reaching the sentences as the unit of analysis (Fig. 3, "c") , more clear became the pattern in content of discourse done by journalists. The most relevant cluster of issues used in mass media is that composed by political, legal, and geopolitical aspects related to liquid biofuels. It is important to note that legal dimension occurs with a low relative frequency in the content of mass media news as a whole. However, such legal www.intechopen.com
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issues are relevant when composing the complete ideas proposed by journalists regarding liquid biofuels topic. Last, but not least, we are interested in investigating how the macro-environment for liquid biofuels have been configured by Brazilian policy-makers along the time. Despite the central role of Brazilian Government in giving support to Proalcool first and recently to biodiesel production and consumption, the analysis of public policies on liquid biofuels is a fundamental subject. The general findings can be seen in the Table 6. (a) (b) (c) Note: "a", in the same document; "b", in the same paragraph; "c", in the same sentence Fig. 3 . Mass Media news content analysis by dimensions agglomeration order using Jaccard Coefficient
The findings obtained from text mining procedures on public policies documents have revealed that Brazilian policy-makers have focused mainly on technological aspects of liquid biofuels. The technological dimension have predominated absolutly along the ten years studied, not been surpassed by any other dimension in no time. The relative importance of technological dimension in Brazilian public policy may be related to Petrobrás, a publicprivate company which controls the liquid biofuels supply throughout the country. The second dimension most frequently observed in public policies is the geopolitical one, which also presents a trend of increasing its relative importance along the time. The economical, environmental, agronomical and political dimensions are in a set with intermediate relative frequency as observed on public policies documents. Legal, cultural and social dimension have presented the lowest frequency on public policies. Contrary to expectations, the social dimension did not appear as one of the main approaches of public policies, even in years after the inauguration of first President Lula's Government in 2002. Looking for the future, the trend analysis reveals that liquid biofuels public policies in Brazil signal some change in the issues to be addressed in such policies. The most frequently used Table 6 . Macro-environment configuration for liquid biofuels by Brazilian policy-makers dimensions, like technological and economical, tend to lose their relative importance at the expense of inclusion of other aspects such as agronomical, geopolitical, and environmental. Such findings may indicate a set of public policies more aligned with the context of contemporary global energy sector. After being set the technological, economical, legal, and political standards, public policies tend to include other relevant aspects today, as: geopolitical issues, which involve the world's supply of fuel; and, environmental issues, in evidence due to global warming. Following the same analysis pattern used in science and mass media, Figure 4 shows the results of a deeper inside document analysis. Taking into account the whole documents as unit of analysis (Fig. 4, "a" ) and a seven-cluster agglomeration, the findings are accurately in line with the configuration of macro-environment for liquid biofuels in Brazilian public policies. That is, the order of clustering of documents indicates that public policies have taken into account especially the technological, geopolitical, and economical issues. A second set of documents could be joined in a cluster of political-legal issues on liquid biofuels. Using the paragraphs of public policies documents as unit of analysis (Fig. 4, "b") , the results reveal two main clusters of complete ideas used by Brazilian policy-makers. The cluster with higher Jaccard's Coefficient agglomeration order is that one composed by paragraphs which deal with political and social issues. Although the social dimension is one of the lowest frequency found in documents as a whole, the findings make sense regarding the recent public policies stated by Brazilian government on biodiesel. At last, the analysis using the sentences present in the public policies documents (Fig. 4, " c") reveals a main cluster composed by sentences which deals with technological-agronomical aspects, firstly, and adding economical ones, afterwards. It is important to note that the more close ideas expressed on sentences differ a bit from that general approach found in documents as whole, changing geopolitical issues by agronomical matters. 
Correlating liquid biofuels production with macro-environment configuration
In this section we will search for some significant correlation between liquid biofuels production (ETP), number o scientific publication (SCP), mass media news (MMN), and governmental documents (GVD). As there is no sufficient data on biodiesel production to accomplish a correlation analysis, the Brazilian ethanol production was used as a proxy for investments on and liquid biofuels production in Brazil. The Pearson correlation values are shown in the Note: *correlation is significant at the 0.05 level **correlation is significant at the 0.01 level Table 7 . Correlation matrix As indicated by results the variables present a high level of correlation between each other. The higher correlation level was found between the number of scientific publication and mass media news. The number of governmental documents presents the same correlation value for both mass media news and scientific publications. Ethanol production presents higher correlation with mass media news, followed by scientific publications and governmental documents, although all values are significant at a same 0.05 level.
www.intechopen.com
The Macro-Environment for Liquid Biofuels in the Brazilian Science, Mass Media and Public Policies
217
Taking into account that organizations react to macro-environmental configuration, more important than analyse the correlation between liquid biofuels and number of documents is to check for some correlation between production and macro-environmental configuration. In this direction in the In general, the higher Pearson correlation values were observed between ethanol production and macro-environmental dimensions used by journalists. Regarding this, the ethanol production is mainly correlated with the frequency that legal, social, environmental, geopolitical, and cultural dimensions were counted in documents during the text mining procedures. All of those correlations are significant at a 0.01 level. The correlations of ethanol production with other macro-environmental dimensions present in mass media were significant at the 0.05 level. The findings also indicate a medium correlation between ethanol production and the frequency that macro-environmental dimensions were counted in scientific publications. Just economical and environmental dimensions in science return a no significant correlation with ethanol production. All others correlations are significant at the 0.05 level. At last, there were no significant level of correlation between ethanol production and the frequency with which any macro-environmental dimension appeared in governmental documents. This is a somewhat surprising finding in spite of the historical importance that public policies on liquid biofuels have had over time. Summarizing, what we can learn from the correlation analysis is that the decision making process in the organizations is using more mass media as a source of information regarding its investments in ethanol production than governmental approach or scientific knowledge. On the other hand, there may be a time lag between the macro-environmental setting made by scientists, journalists and politicians and the increasing in production of liquid biofuels. Searching for evidences in that direction pairwise Granger causality tests were accomplished with one and two years of time lag. Main findings can be seen in the Figure 5 ("a" and "b").
Notes: "a": two years time lag "b": one year time lag *significant at the 0.05 level **significant at the 0.01 level The Granger causality test is a statistical procedure to refuse or not the null hypothesis than a variable A does not cause a variable B. According to results presented in Figure 5 (a), we can accept the null hypothesis for almost all pairwise tests with a two years time lag. The exceptions are that: (i) the hypothesis that the number of science publications (SCP) does not cause the number of governmental documents (GVD); and, (ii) the hypothesis that the amount of ethanol production (ETP) does not cause the number of governmental documents (GVD), both cannot be refused. Also the hypothesis that the number of mass media news (MMN) precedes the ethanol production (ETP) and the number of governmental documents (GVD) cannot be refused. On the other hand, the results change when just one year is used as time lag in Granger causality tests (Fig. 5, " news, the governmental documents and also the ethanol production. Such findings suggest that science plays a leading role in prospecting the liquid biofuels trends, being followed by other stakeholders. The results also suggest that government reacts to ethanol production instead of the contrary, suggesting that the main role performed by government is regulating the market after its emergence and not to be central agent which stimulates the raising of liquid biofuels to a new industry. The Granger causality test revealed that government is preceded by all other stakeholders and does not precede any of them. Additional analysis using Granger causality tests revealed that we cannot refuse the hypothesis that ethanol production is preceded mainly by macro-environmental dimensions used by journalists to frame liquid biofuels. Results indicate that ethanol production is preceded by agronomical, cultural, environmental, geopolitical, legal, political, social, and technological dimensions present in the mass media content. Ethanol production is also preceded by economical, environmental, and technological dimensions explored by scientists in producing knowledge on liquid biofuels. Once more, any macro-environmental dimension present in public policies precedes the ethanol production.
Conclusions
Three main questions were addressed in this paper regarding the macro-environmental configuration for liquid biofuels in the Brazilian science, mass media, and government and its implications for investments on and liquid biofuels production. From a content analysis accomplished by text mining procedures applied to scientific publication, mass media news, and governmental documents, some conclusions can be pointed out.
In general the conclusion is that Brazilian scientists, journalists, and policy makers have configured the macro-environment for liquid biofuels under different dimensions along the time. Scientists have emphasized more agronomical, environmental and technological aspects of liquid biofuels production and consumption. Journalists, as a characteristic of day-to-day agenda, have based their agenda mainly on economical and geopolitical issues. Technological standards and geopolitical issues are among the main topics present in the policy-makers' agenda. However, the relative importance of macro-environmental dimensions changes along the time. That means that investors in Brazilian liquid biofuels sector may find different macro-environments according to the source of information they use. So, a properly macro-environmental scanning practice should be encouraged before the accomplishment of strategic planning and decision-taking process. As results suggested, the public policies for liquid biofuels in Brazil seem to be more a mass media-based process than a science-based one. Regarding the alignment between public policies and mass media news we could suggest that managers should use mass media ways of information (newspaper, magazines, broadcasts and so on) in scanning the macroenvironment for liquid biofuels, once they will reproduce or influence the public policies in liquid biofuels field. On the other hand, despite the time lag between a scientific recommendation and its adoption as a public policy, we could suggest that managers should also look for information (scan the macro-environmental configuration) in science in advance, as a way to prospect possible public policies in the future. The macro-environmental scanning in the liquid biofuels sector seems to be a useful tool in strategic planning process, agreeing with the results found by previous studies in the same direction. Regarding the public policy-making process in Brazil, the policy-makers and scientists seem not to work close to each other. It implies that in the liquid biofuels matter the Brazilian science seems to play a secondary role in public policy orientation. The results suggest that there is a distance between knowledge creation and its application by policy makers. Of course, there are many reasons for it. So, for scholars and for policy makers also, we can suggest a close cooperation and interaction in putting scientific knowledge creation in line with public interest, or conversely. Taking into account the results obtained in this study, we can suggest some future studies in a sense to analyze this topic widely and deeper. For instance, to analyze the perception (positive, negative or neutral) of each stakeholder group on the liquid biofuels and correlate their perception with the investments and production of ethanol and/or biodiesel; to identify the gap between a scientific topic prescription and its real adoption by policymakers including it into the public policies; and, future analysis should be done to understand how biodiesel production and consumption, specifically, react to macroenvironment configuration.
